Abstract
Introduction
Regular physical activity has important benefits for children's health and well-being (1). Although Colorado has the highest rate of adult physical activity in the United States (2), children rank lower on physical activity, and this rate is lowest among children in low-income households (3). A foundation-funded effort is under way to increase physical activity among children in low-income families. Although barriers to physical activity in low-income communities are well-documented (4-7), the foundation recognizes Colorado's unique demographics and geography and the need to invest in strategies that align with community priorities and characteristics. The foundation funded this formative study to understand families' views about barriers to children's physical activity in a sample of low-income Colorado communities -and their solutions for addressing these barriers -as an initial step for planning future investments. This type of community-informed approach is essential for identifying strategies that are aligned with a community's needs, characteristics, and resources (8), and is considered a best practice for planning initiatives to improve community health (9).
Methods
We conducted a primarily qualitative study that used 3 data sources: 1) focus groups with parents and youth, 2) interviews with community stakeholders, and 3) an intake survey of focus group participants.
We recruited study participants from 5 communities in Colorado with high rates of low-income households, physical inactivity, and child obesity. The sites we selected reflected the 4 geographic regions within the state: 2 communities were located in the same large city in the Urban Corridor, a small city was located in the Western Slope; and 2 small towns were located in each of the Mountain Range and Eastern Plains regions. Eligible parents were those who cared for a child aged 3 to 14 years, had an annual household income less than or equal to 200% of the federal poverty level, and spoke primarily English (or Spanish, in one Urban Corridor community). Youth were eligible if they were cared for by participating parents. A market research firm recruited families by calling residents whose names were in its proprietary database and advertising through social media and local organizations. For stakeholder interviews, we asked practitioners in the field to identify individuals involved with children's physical activity in the study communities, which included staff members at recreation and health departments and nonprofit organizations.
In each community, we conducted 3 focus groups with parents (1 each with parents of children aged 3 to 7, 8 to 11, and 12 to 14); 1 focus group with 12-to 14-year-old youth from these families; and interviews with stakeholders. Researchers used semistructured interview guides to elicit discussion about barriers to and facilitators of physical activity and ways to increase children's physical activity. The intake survey assessed participation in physical activities and perceived barriers to participation (6,10).
In total, we conducted 20 focus groups with 128 parents and 42 youth and interviews with 8 stakeholders from April to July 2016. Parents received $100 for participating and an additional $50 if their child participated. Participating youth and stakeholders received $50. We audio recorded and transcribed all focus groups and interviews. The Health Media Laboratory institutional review board approved all research protocols.
The 3 coauthors used thematic analysis to inductively analyze the qualitative data from focus groups and interviews. Applying the constant comparison method, we compared participants' quotes and categorized them on the basis of their meaning (11). Next, we summarized findings for each group and community, reconciled discrepancies in meaning through discussion and systematic review, and merged findings across groups and communities under themes. We used SAS software version 9.4 (SAS Institute, Inc) to generate descriptive statistics for the survey data.
Results
Most focus group parents were women (77%) ( Table 1) , half of families were white (54%), and a third of families were Hispanic (31%). Approximately 40% of the youth focus group participants were girls.
Parents had positive views toward physical activity; 81% reported that it is important that their child exercises regularly (data not shown). During focus groups, parents described their understanding of the value of regular physical activity, citing benefits to children's physical health (maintaining a healthy weight and developing healthy habits), psychological well-being (improved mood and behavior), and social development (connecting with peers and developing social skills).
Focus groups and interviews
We grouped themes according to family and community contexts, a process that is consistent with ecological models of health behavior (12). Although themes cut across levels, we identified 3 related primarily to the family context and 9 related primarily to the community context. We summarize themes, provide illustrative quotes, and present solutions identified from the focus groups in Table 2 . The themes generally cut across age groups and communities; we note instances in which we observed variation across subgroups.
Family context

Parents' work schedule
Several parents indicated that their work schedules make it challenging to enroll children in organized activities or to be active with children at home. Many activities take place after school, which is not feasible for parents whose work schedule precludes them from transporting children to activities in the afternoon. Parents who work at night or on the weekends, which was common among parents in a rural Mountain Range community, have less time to be physically active with their children. Parents' and stakeholders' solutions for addressing scheduling constraints included offering more activities in the evening or during the weekend, offering transportation from school to recreational facilities, partnering with schools to expand offerings in school facilities during out-of-school time, and developing activities that serve children of multiple ages.
Child's lack of interest or apprehension
Parents cited children's lack of interest in available activities, preoccupation with electronic devices, and fear of being bullied as reasons they do not participate in physical activities. As solutions, parents, youth, and stakeholders recommended increasing activities that focus on fun and fitness, such as dance classes, or sports teams that emphasize social-emotional aspects rather than competition.
Youth's school and family commitments
Youth described avoiding activities because they conflict with the time when they complete homework. Others said family obligations, such as caring for siblings or chores, limit their participation. To address these conflicts, parents suggested offering activities during non-after-school times that enable children to participate in academic work and physical activity.
Community context
Lack of affordable options
Parents in all communities and across age groups cited the high costs of enrolling in activities, purchasing equipment, and membership fees as barriers to children's participation in physical activity. In the Urban Corridor and Mountain Range communities, parents reported that this barrier was exacerbated by the high cost of living in their communities. Some communities offer financial assistance to families, but parents and community stakeholders described the application as a complicated process that required families to divulge private information. As potential solutions, parents and stakeholders suggested that communities make these activities more affordable, for example, by offering low-cost or free activities sponsored by towns or community organizations, creating equipment exchanges, and offering financial aid that is accessible and noninvasive.
Traffic safety
Parents commonly cited safety hazards related to cars and traffic -particularly in the Western Slope and Urban Corridor communities -as barriers to their allowing children to play or travel outside. In particular, parents identified the absence or poor condition of sidewalks and crosswalks as a barrier to playing outside and biking and walking to parks. For example, one parent said, "The streets aren't very safe. Cars drive by too fast. . . . Every day as soon as he comes home, [my son would like] to go out on his bike but it's not very safe." Parents suggested that sidewalk improvements, crosswalks, traffic-calming measures, and crossing guards near schools would ease traffic-related concerns.
Exposure to unsafe or illicit activity in public spaces
Concerns about neighborhood safety prevent parents from allowing children to play in parks and playgrounds, even with a supervising adult. Communities in all 4 regions reported this concern. Parents and youth expressed concerns about adults or older teens they perceived as threatening, peer violence, unleashed dogs, and poorly maintained public spaces and equipment. In the Urban Corridor community, parents expressed concern with drug use near parks, especially now that recreational use of marijuana is legal in Colorado. One stakeholder corroborated this concern, saying that in his community "parks have become the place where negative activity happens."
Parents' ideas for improving safety in outdoor spaces included organizing neighborhood watches to promote trust among neighbors and limiting the proximity of marijuana and liquor stores to parks. Parents had mixed opinions about the value of increasing police presence in their neighborhoods. Parents and stakeholders suggested making sure that public spaces are free of garbage, graffiti, and drug paraphernalia; improving lighting; and providing clean and safe restrooms. Stakeholders also proposed stationing child care professionals at parks to supervise and facilitate play.
Limited access to high-quality facilities
Across all communities, parents mentioned a lack of indoor recreational facilities as a barrier. Such facilities provide space for activity during colder months, host organized activities, and serve as a hub for families to socialize. Some parents in the Urban Corridor communities are reluctant to use local recreation centers, because they are poorly maintained or perceived to be unsafe because of surrounding neighborhoods. One mother described how illicit activity in the neighborhood, such as drug dealing or peer violence, spreads into the recreation center, commenting, "I don't want to put my girls in that situation." Parents in these communities also had concerns that facility staff do not have sufficient skills for working with children.
Parents in all communities expressed a need for more high-quality indoor facilities and improvements to existing facilities, including maintenance and modernization. They also recommended that centers hire better-qualified staff or improve training and supervision.
Transportation
Parents reported the need to travel to access physical activity programs or high-quality facilities; this was a barrier reported in all communities. Transportation-related challenges included time spent driving or riding public transportation and fuel and bus pass costs. Parents in the Urban Corridor communities said they travel PREVENTING CHRONIC DISEASE VOLUME 14, E134
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Parents recommended offering safe and subsidized options, such as school district-sponsored buses, for transporting children to activities after school. Community stakeholders and parents said increasing the frequency and number of bus routes and offering lower-cost transportation would improve children's access to physical activity opportunities.
Neighborhood inequities
Parents and community stakeholders in the 2 Urban Corridor communities noted inequities in the quality of recreation centers and outdoor spaces in their communities relative to other neighborhoods. One parent said, "All the parks that are being built are in areas where the people have a higher income; I don't know why this is, but that's how it is." Parents said their facilities were poorer-quality, and they had travel to other parts of the city to access higher-quality parks and playgrounds. One parent said that, as people of color, his family feels unwelcome in recreation centers in higher-income neighborhoods. Proposed solutions centered on improving parks and recreation centers so that children in these neighborhoods had the same opportunities as children in higherincome neighborhoods.
Limited program availability
Parents reported that there are limited program options during specific times of year (winter and summer) and for certain populations (preschool-age children). Registration often occurs during the workday, and programs fill up quickly. Parents in the Urban Corridor communities focused on the lack of summer offerings. To address the need for summer programming, one stakeholder highlighted a partnership with the local library that orients youth to new sports and offers supplies. To increase activities during the colder months, parents and stakeholders in the Western Slope community recommended using existing facilities such as schools or churches for indoor play spaces. For preschool-aged youth, parents recommended designing facilities for young children or offering dedicated preschool hours in existing facilities.
Lack of information
Parents reported challenges in finding complete information about opportunities for children's physical activity. During the focus groups, parents said that there is no central repository for learning about children's activities and that they have to rely on word of mouth. Parents suggested maintaining up-to-date electronic resources with listings of physical activity programs and publicizing opportunities in local newspapers and guides. Parents also recommended improving families' abilities to communicate with one another through social media (eg, Facebook groups, email Listservs).
Limited engagement with community
Both parents and stakeholders across all communities indicated that program planners often design activities without input from parents and that this leads to underutilization of activities or facilities. One mother in the Urban Corridor community said she wished "that Parks and Recreation would take more into consideration the needs of the community, because many times . . . they don't." Community stakeholders indicated they had success when community leaders held meetings or "listening campaigns" with parents, youth, and other users of planned programs or facilities. Parents and stakeholders alike discussed that when this did not happen, investments fell short of their intended goals (eg, families underutilizing community activities).
Parent survey
The parent survey results demonstrate the frequency with which parents believe that 22 prespecified factors were challenges to children's physical activity (Table 3 ). The most commonly cited barriers -that 60% or more of parents agreed limit their child's physical activity -were cost, including enrollment fees and sports equipment; safety, including drivers not looking out for children and driving too fast; and access to indoor facilities near home. The least commonly cited barriers -that 20% or fewer cited as a barrier to physical activity -were access to parks and playgrounds to which children can walk or bike and lack of sidewalks.
Discussion
This formative study of parents and children provides insight into the challenges low-income families in Colorado face in supporting children's physical activity and describes their recommendations for addressing these barriers. It confirms several barriers already documented in the literature, such as neighborhood safety, program cost, and access to facilities (4,5). It also identifies less frequently documented factors, such as the difficulty obtaining financial aid and the lack of centralized information. Most of these barriers are at the community level rather than the family level, and nearly all solutions are at the community level. Although our study identified a common set of barriers across the Colorado regions, we also identified barriers that were most salient to families living in specific regions. For example, traffic safety was most frequently cited in the Urban Corridor communities, whereas distance to activities was cited in the rural Eastern Plains and Mountain Range communities.
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One key finding is that this sample of parents recognized the importance of physical activity. Many physical activity interventions focus on individual-level factors, such as counseling families about the benefits of physical activity (13), but most parents indicated they believe it is important that their child exercises regularly. Despite this knowledge, their children are not as active as the parents would like, and this may be caused by barriers in their surrounding community, with 9 of the 12 barriers that parents identified being at the community level. This finding suggests that community-level interventions that address the affordability, accessibility, and safety of physical activity options may be more successful than those that target children's or parents' knowledge.
A strength of this study is that we collected information on parents' views on barriers to physical activity through focus group discussions and a parent survey. The survey results reflect the magnitude of the concerns raised during the focus groups. Two prominent challenges raised during the focus groups -cost of activities and traffic safety -were the most frequently cited barriers in the parent survey, with more than 60% of parents endorsing 5 items related to these types of challenges. In contrast, 2 prominent barriers raised during the focus groups -having parks or playgrounds that are accessible by walking or bicycling and having sidewalks -were the least frequently cited barriers in the parent survey. It is unclear why these factors emerged as barriers during the focus groups and were not cited as frequently in the survey, but it is worth noting that the survey items address the proximity and presence of public spaces and sidewalks and not necessarily the quality and maintenance of this infrastructure. Our findings are consistent with those of previous research that suggest that in developing interventions to promote physical activity, addressing both proximity and quality is important (14,15).
This study also has limitations. We collected data from a small sample of families residing in 5 communities, and the groups may not be representative of the barriers faced by other families in Colorado or other states. Nevertheless, this project sampled participants in urban and rural locations, and our study findings mirror other findings of other studies about parents' concerns with children's safety because of traffic and financial barriers to participation (4-7).
A basic premise for this formative study of Colorado families is that community engagement and stakeholder input are essential for planning initiatives to improve community health. Parents and stakeholders validated this premise during the focus groups and interviews, emphasizing the importance of ensuring that specific investments are community-driven and describing instances when programs went underused because they did not incorporate community input. Both the methods used and findings of this study underscore the importance of funders and public health planners soliciting input from families and stakeholders when undertaking large-scale programs and initiatives to ensure that these plans meet the needs of their target population. 
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The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services, the Public Health Service, the Centers for Disease Control and Prevention, or the authors' affiliated institutions. Parents' work schedule "I work full time, and me and my husband have one vehicle and we have 5 kids, and they're all in sports. So we have to pick and choose who does what and when, and you know, to try to make it work, because there's just no doing everything." (Mother of 8-to 11-year-old)
Offer activities at times that accommodate working parents Encourage schools to host on-site activities after school "If I had a magic wand, I would say get some kind of bus that can go to all the different areas, pick up kids, take 'em where they want to go. . . . It breaks my heart when [my child's] friends say . . . 'My mom has to work so she can't take us.'" (Mother of 12-to 14-year-old)
Provide subsidized transportation from school to activities
Offer activities that serve children of multiple ages
Child's lack of interest or apprehension "One of our boys is bullied really bad at school, so he's scared to play sports, because he doesn't want to be on a team because of the kids that are bullying." (Mother of 8-to 11-year-old)
Provide noncompetitive physical activity options that focus on fun and fitness "They're so into their electronics, they want to sit at home and play the Xbox One and be on their tablet." (Mother of 12-to 14-year-old)
"The group of kids that aren't always into sports . . . those are the ones that get left out a little bit. [We need to] find alternative types of exercise and outdoor activities that they can do and that will help them get active." (Community stakeholder)
Youth's school and family commitments "I want to go to the park all the time, but I still have other priorities at home, like chores or homework or babysitting my younger siblings." (12-to 14-year-old youth)
Create programs during school and outof-school time that incorporate academics and exercise
Community context
Lack of affordable options "I think the city managers stand up and tell everybody, 'Just because you can't afford [the activity], doesn't mean you can't play it.'" (Father of 3-to 7-year-old)
Offer and publicize financial aid options that are accessible and noninvasive "I have to work to survive. It's difficult to pay for activities and also take time to be there with her, and that's why it seems hard for me." There are no sidewalks for my child to walk or bike on.
21
There are no parks or playgrounds that my child can walk or bike to.
22
Availability of programs Hours for after-school/summer programs are not flexible.
11
There aren't many teams/programs in our neighborhood.
12
There are no teams/clubs for activities my child likes to do. PREVENTING CHRONIC DISEASE VOLUME 14, E134
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